Compartment syndrome of the foot is usually associated with trauma, and if untreated may result in deformity and loss of function. We report a case of spontaneous compartment syndrome of the foot presenting with severe unremitting pain. The diagnosis was supported by measurements of compartment pressures and the symptoms resolved after surgical decompression. Spontaneous compartment syndrome in the leg has been described in a small number of cases, but there has been no previous report involving the foot. We believe that this case highlights the importance of suspecting a spontaneous compartment syndrome of the foot if the appropriate symptoms are present but there is no clear cause. We also believe that compartment pressure measurement assists in the decision to undertake surgical decompression.
Compartment syndrome is characterised by an increase in interstitial pressure within an osteofascial compartment, leading to a reduction in tissue perfusion and ischaemia. 1 Late diagnosis or neglect can be disastrous, and potential sequelae include myonecrosis, contractures, functional impairment, amputation, renal failure and even death. It is usually associated with musculoskeletal injuries, burns, or complications of surgery. 2 Rarer causes include intense muscular activity in athletes, 3 primary and secondary myopathies, 4,5 statin consumption, 6, 7 ischaemic pathologies, 4 metabolic disorders such as diabetes mellitus 8, 9 and hyperaldosteronism, 10 intravenous drug abuse 11, 12 and alcohol consumption. 10 We present a case of a spontaneous compartment syndrome of the foot with no obvious precipitating cause and highlight important features that might be helpful in the management of future cases.
Case report
A 38-year-old woman presented in the early hours of the morning with a four-hour history of severe unremitting pain in her left leg and foot unresponsive to simple analgesics. There was no history of any precipitating cause. Her past medical history included two previous episodes of compartment syndrome in the right leg, the first occurring spontaneously in 2004 and the second five years later following a total knee replacement (TKR), both of which resolved after fasciotomy. The TKR was performed for severe early-onset rheumatoid arthritis which had failed to improve with medical management or arthroscopic synovectomy.
On examination the left leg and foot were swollen and tight, with slight bruising but no erythema or warmth. Passive movement of the toes produced a marked increase in pain in the foot and calf. There was no neurovascular deficit and radiographs showed no bony abnormality. Her right leg was asymptomatic, with soft compartments and well-preserved pain-free movement. Blood tests, including biochemistry, liver function, full blood count, bone profile, clotting profile and blood films, were normal. A clinical diagnosis of spontaneous compartment syndrome affecting the leg and foot was made and she was taken to the operating theatre for urgent surgical decompression.
Under general anaesthesia she was placed supine and her blood pressure recorded as 112/60 mmHg. Compartment pressures within the left leg and foot were measured using an arterial line transducer with a continuous column of fluid attached to a venous cannula. The transducer was positioned at the appropriate height and zeroed before each measurement. Each reading was repeated three times and a mean measurement calculated. The pressures were 36 mmHg in the anterior compartment, 30 mmHg in the lateral, 31 mmHg in the superficial posterior and 27 mmHg in the deep posterior. The pressures in the foot were 27 mmHg in the lateral compartment, 40 mmHg in the medial and 85 mmHg in the calcaneal.
The time to decompression was five hours from the onset of symptoms. Fasciotomies of the leg were performed through two incisions to decompress the anterior, lateral and posterior compartments. In the anterior and lateral compartments the muscle was found to be swollen and bulging but there was no evidence of ischaemia or necrosis. The muscles in the posterior compartments were normal. The foot was decompressed through three incisions. The first, beginning at the medial side of the calcaneum, 4 cm from the posterior aspect of the heel and 3 cm superior to the plantar surface, was extended distally for 6 cm, parallel to the plantar surface. Following this medial compartment fasciotomy the abductor hallucis was reflected superiorly to allow splitting of the intermuscular septum and access to, and decompression of, the calcaneal compartment. The superficial compartment was identified and opened longitudinally. Inferior retraction of the flexor digitorum brevis allowed exposure of the lateral compartment, which was duly decompressed. Two further dorsal incisions were made, medial to the second metatarsal and lateral to the fourth metatarsal, in order to decompress the interosseous compartments while preserving an adequate skin bridge. Biopsies of muscle and deep fascia were sent for histological examination. Post-operatively she was much more comfortable and able to actively move her toes and ankle with minimal pain, and there was no neurovascular deficit. All the wounds were closed several days later except for the medial incision which was covered with a negative pressure dressing until the swelling had reduced and the skin edges could be approximated without tension. Five days after this the wound was infected with Staphylococcus aureus. Following debridement and antibiotic therapy it was left to heal by secondary intention.
The biopsies of muscle and deep fascia taken at operation failed to show any obvious cause for the compartment syndrome. They demonstrated inflamed and partly nonviable skeletal muscle and deep fascia, with no microorganisms seen on diastase-predigested periodic acid-Schiff or Gram stains.
Discussion
Compartment syndrome of the foot is rare and prior to the late 1980s was largely unrecognised in the literature. 13, 14 Myerson 15 found that the overall incidence of compartment syndrome of the foot was 41% when associated with crush injuries and 17% with calcaneal fractures. Later studies found that approximately 10% of patients with a calcaneal fracture develop compartment syndrome of the foot. 16, 17 Spontaneous compartment syndrome of the foot has not previously been reported, although a small number of cases have been described in the leg. 11, [18] [19] [20] The majority of these revealed an association with diabetes, with two conflicting views on pathogenesis. One suggests that metabolic disturbances cause osmotic accumulation of fluid in muscle, leading to increased pressure, necrosis and ischaemia. The other view is that microvascular blockage leads to spontaneous muscle infarction and a subsequent rise in compartmental pressure. 6, 11, 21 In our patient, however, there was no evidence of a relationship with diabetes or any other known cause. She did, however, suffer from rheumatoid arthritis and although this was quiescent and did not require regular medication, it may have contributed to an inflammatory aetiology.
It is currently accepted that there are nine compartments of the foot that can be involved in a compartment syndrome. Three run the entire length of the foot: the medial (flexor hallucis, abductor hallucis), lateral (abductor digiti quinti, flexor digiti minimi) and superficial (flexor digitorum brevis, the lumbricals and flexor digitorum longus). Five are contained within the forefoot: the adductor and four interossei. The calcaneal compartment is confined to the hindfoot and contains flexor digitorum brevis, quadratus plantae and adductor hallucis, and many neurovascular structures. However, it communicates with the deep posterior compartment of the leg, and injuries such as calcaneal fractures, tibial fractures and crush injuries to either compartment have resulted in combined compartment syndromes. Pressures should be checked routinely in both these compartments whenever there is suspected compartment syndrome of the leg. 22 The discovery of this communication, along with confirmation of the nine compartments of the foot, was demonstrated using cadaveric dye injection studies by Manoli and Weber, 23 who reported that neurovascular structures, including the posterior tibial nerve and vessels, which traverse the calcaneal compartment carry the greatest risk of long-term deficit if they are not decompressed.
The choice of fasciotomy approach is governed by surgeon preference, other planned procedures and the presence of any pre-existing soft-tissue injury. We advocate the approach recommended by Myerson, 24 and Myerson and Manoli 16 which combinds two dorsal and one medial plantar incision as described above. This proved successful in this case, resulting in satisfactory decompression of all the compartments and a good clinical outcome.
We believe that this case highlights the importance of suspecting a spontaneous compartment syndrome of the foot if the typical symptoms are present, even if there is no clear cause. We also believe that the measurement of the compartment pressures helped us to undertake surgical decompression correctly and avoid a potentially poor outcome.
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